Temporal changes of EGFR mutations and T790M levels in tumour and plasma DNA following AZD9291 treatment.
AZD9291, a T790M specific epidermal growth factor receptor (EGFR) tyrosine kinase inhibitor (TKI), has demonstrated impressive response rates in tumours harbouring the EGFR T790M resistance mutation. Emergence of resistance to AZD9291 has been shown to occur through several different mechanisms including the development of new mutations (e.g. C797S) in the EGFR tyrosine kinase domain. We studied two patients with paired tumour biopsies and blood samples pre- and post-progression on AZD9291 to explore possible resistance mechanisms. Pre- and Post-AZD9291 tumour biopsies as well as serial plasma samples were collected from two patients on the AURA clinical study (AZD9291 First Time in Patients Ascending Dose study). Droplet digital PCR (ddPCR) assays were used to quantify T790M, the driver EGFR mutation, and the C797S mutation in genomic DNA from paired tumour biopsies and plasma cell-free DNA. In the first patient, both EGFR T790M and L858R became undetectable in the plasma within 1 month after treatment with AZD9291. However, the T790M and the original L858R mutation re-emerged with radiologically confirmed resistance to AZD9291. In patient two, the levels of T790M were undetectable at the time of radiological resistance to AZD9291 but increasing levels of the original EGFR exon 19 deletion was detected. MET amplification was detected in a biopsy performed on progression. The EGFR C797S mutation was not detected in either patient at the time of relapse. ddPCR of cell free DNA enables real time monitoring of patients on 3rd generation TKIs. As resistance mechanisms are variable, monitoring levels of the initial activating EGFR mutation may facilitate more reliable detection of progression.